Since the publication of the first edition of Micronutrients in Agriculture in 1972, significant progress has been made in certain areas of plant ion absorption and translocation, particularly in relation to the transport of macronutrients and related ions. Advances in technologies and methods associated with diverse areas, such as membrane isolation and the subsequent solubilization of membrane transport proteins from these membranes and their reconstitution into artificial liposomes, various microelectrode techniques, including ion-selective microelectrodes, extracellular vibrating microelectrodes, and patch clamp methodology, and most recently, molecular biology investigations of transport proteins, have advanced our understanding of molecular and cellular aspects of some ion transport systems. However, research in the areas of plant micronutrient uptake and long-distance transport has not progressed as rapidly for two reasons. First, there has simply been less research conducted in the area of micronutrient transport, which is the result, primarily, of a lack of proper research funding for this important area of plant nutrition. Since 1972, the bulk of the work in this area has focused on Fe absorption into plant cells, which indeed, has resulted in a significant increase in our understanding of Fe transport and nutrition. Considerably fewer investigations have been conducted into the transport of the other micronutrients and, in some cases, Mn and Mo transport in particular, little new research has been carried out over the past 15 yr.
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Second, research into micronutrient cation (Fe H , Cu2+ , Zn2+ , Mn2+, and Ni 2+) transport has been complicated by the chemical nature of these reactive species; that is, the tendency of these cations to form metal-organic complexes of varying stability, size, and charge (Tiffin, 1972) . Therefore, it is not sufficient (or safe) to assume that the mechanisms of macronutrient and micronutrient transport differ only in the lower requirements of the micronutrient transport systems for substrate, and that all that can be learned from studying macronutrient transport systems can be extrapolated directly to the micronutrients. Certainly, many of the general aspects of ion absorption related to thermodynamic driving forces and the structure/function of
